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Original scientific paper 
 
 Abstract: Some phenotypic and genetic trends on growth traits of lambs 
are observed. The research implicated lambs of two local breeds of sheep: Lipska 
(LP) and Svrljig (SV). All lambs were weighed for the first time at birth (BWB), 
and thereafter, regularly in two-week intervals. On the basis of the results during 
weighing the body weight (BW) were adjusted to the average age: 30 (BW30), 60 
(BW60) and 90 days (BW90). Results of the effect of genotype on growth showed 
a significant effect on the growth traits. Sex of lambs had a significant effect at 
birth and very significant effect at 30 days, but had no significant effect on weight 
at 60 (BW60) and 90 (BW90) days. Birth type had significant effect on the body 
weight from birth to weaning and the highest body weights were recorded in 
singles. Phenotypic correlations were positive and very highly significant between 
the growth traits. Genetic correlations were significant, but not between all 
observed ages of lambs. 
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Introduction    
 
 Sheep population of the Serbia was estimated to be 1.5 million head in 
2012 (Agricultural Statistics).  All sheep breeds of the country are divided between 
indigenous or local and more productive breeds, which are mainly imported from 
the Western Europe. Local Lipska and Svrljig breeds are very important for 
production of lamb meat and milk (Petrović, 2007), but for their future 
improvement we need to know level of different factors affecting production.  
 To obtain reliable estimates of inheritance pattern for important economic 
traits and to increase the accuracy of selection of breeding animals, adjustment of 
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data for many factors for the various traits are necessary (Ugarte, 2007). The effect 
of various factors like genotype, type  of birth, sex of lamb on lamb growth traits in 
this breeds have not been studied earlier.  
 The early growth traits (birth and weaning weight) are important in 
productivity and are the major selection traits in sheep breeds known to be 
influenced by genetic and environmental factors (Mandal et al., 2003; Behzadi et 
al., 2007, Dass et al., 2008). Information on the relative performance of indigenous 
sheep breeds can vary from year to year. It is, therefore, important to investigate 
the effects of various factors on the variation among animals in order to find 
efficient breeding plans to improve production.  Information on the genetic and 
environmental aspects of productive performance of Lipska and Svrljig sheep is 
not available. Therefore, the objective of this study was to evaluate the phenotypic 
and genetic trends on growth traits for Lipska and Svrljig breeds of sheep. 
 
Material and methods  
 
 The research involved lambs of two local breeds of sheep: Lipska (LP) and 
Svrljig (SV). In this study 360 lambs (60 lambs per classes) were included. All 
lambs have weighed for the first time at birth (BWB), and thereafter, regularly in 
two-week intervals. Determinations of weight carried out to the nearest 0.1 kg.  
 On the basis of the results during weighing the body weights (BW) were 
adjusted to the average age: 30 (BW30), 60 (BW60) and 90 days (BW90) by using 
a linear interpolation method.  
 The management system used the traditional method of sheep husbandry in 
the area, in terms of grazing and supplementation. The male and female lambs 
remained with their mother until weaning at 90 days and fed ad libitum with hay 
and concentrate with 18% of protein. 
 The recorded data analyzed statistically using the least-squares method 
(Harvey, 1991). The systematic effects were genotype, sex and type of lamb birth. 
For statistical calculations, the following linear model equation was use: 
 
Yijk = µ + Gi+ Sj + Bk + eijk 
where: 
 
Yijkl =  measured trait 
µ  =  overall mean  
Gi  =  eﬀect of the ith genotype (fixed eﬀect – 2 classes) 
Sj =  eﬀect of the jth sex (fixed eﬀect – 2 classes) 
Bk=  eﬀect of the kth birth type (fixed eﬀect – 2 classes) 
eijk = residual error 
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Results and discussion 
 
 Results on the body weight of lambs at birth (BWB) and 30 days (BW30) 
are shown in Table 1. 
 It is evident from Table 1 that the average birth weight of the LP lambs 
was 4.91 kg and the average30-day body weight was 13.89 kg. The average birth 
weight in SV lambs was 3.89 kg and 10.29 kg at 30 days. Can be seen, a very 
significant effect of genotype (P <0.01) on body weight in both the control periods.  
 The evaluation of the effect of sex on growth showed above all that this 
factor had a significant effect (P< 0.05) at birth and very significant effect at 30 
days (P<0.01). Male lambs were heavier than female. 
 Type of birth has also effect on the body weight of lambs at birth (P< 0.05) 
and at 30 days (P <0.01).  
 Laes-Fettback and Peters (1995) stated that birth weight of lambs is 
affected by litter size. Notter et al., (1991) have also reported that birth weight of 
lambs is greatly influenced by production system, lamb sex, ewe effects and ewe x 
season interaction. 
 Dixit et al. (2001) found the effect of sex and the birth type statistically 
significant on the weight of lambs. This result was in conformity with the results of 
the present study. 
 
Table 1. Body weight of lambs at birth and 30 days 
 
 
BWB 
 
BW30 
 
Effect                   
 
Mean 
 
S. E. 
 
 
Mean 
 
S. E. 
Genotype 
 
LP(A) 4.91B ±0.15 13.89 B ±0.40 
SV(B) 3.89A ±0.11 10.29 A ±0.29 
Sex 
Female(A) 4.37b ±0.13 11.45 B ±0.32 
Male(B) 4.43a ±0.13 12.70 A ±0.33 
Birth type 
Single(A) 4.52 b ±0.12 12.95 B ±0.30 
Twins(B) 4.28 a ±0.14 11.20 A ±0.33 
A,B P ≤ 0.01; a,b P ≤ 0.05 
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 Least-squares means and standard errors of body weights at 60 (BW60) 
and 90 days (BW90), in according to genotype of lamb, sex and birth type are 
presented in Table 2. 
 The evaluation of the effect of genotype on growth showed above all that 
this factor had a significant effect (P< 0.01) at 60 (BW60) and 90 days (BW90). 
El-Fadilli et al. (2000), Suarez et al. (2000), and Margetín et al. (2004) reported 
that the genotype significantly influenced the majority of growth traits. 
 Sex of lambs had no significant effect (P>0.05) on weight at 60 (BW60) 
and 90 (BW90) days. Such results are in accordance with those results reported by 
Petrović et al. (2011) in Pirot and Svrlig breeds of sheep. 
 Birth type had a significant effect (P< 0.05) on body weights under study, 
and the highest body weights were recorded in singles. This is in agreement with 
the results by Fernandes et al. (2001) and Kuchtík and  Dobes (2006). 
 The analysis of phenotypic correlations (Table 3) indicated that BWB and 
BW30 showed a positive and very highly significant (P < 0.01) effect on the other 
body growth traits under study. This is in agreement with the results of Dixit et al. 
(2001) and Kuchtík and  Dobes (2006).  
 In the same table, it can be seen that the genetic correlations were less and 
very significant (P<0.01) between BWB and BW30 and significant (P<0.05) only 
between BWB and BW60 and BW30 and BW60. 
 
Table 2. Body weight of lambs at 60 and 90 days 
 
 
BW60 
 
BW90 
 
Effect 
                        
 
Mean 
 
S. E. 
 
 
Mean 
 
S. E. 
Genotype 
 
LP(A) 21.23B ±0.71 27.91 B ±0.77 
SV(B) 16.35 A ±0.55 24.95 A ±0.55 
Sex 
Female(A) 18.45 ±0.61 26.02 ±0.65 
Male(B) 19.13 ±0.63 26.84 ±0.64 
Birth type 
Single(A) 19.78 b ±0.65 27.32 b ±0.71 
Twins(B) 17.80 a ±0.61 25.54 a ±0.66 
A,B≤ 0.01; a,b,c,dP ≤ 0.05; 
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Table 3. Phenotypic correlations (above) and genetic correlations (below) between body weight  
of lambs 
 
 
Traits of lambs 
 
Traits of dam 
 
 
BWB 
 
BW30 
 
BW60 
 
BW90 
 
BWB 
              
- 
 
0.879** 
 
0.639** 
 
0.449* 
 
BW30 
0.827**  
- 
              
0.641** 
 
0.395 * 
 
BW60 
              
0.494* 
              
0.488* 
              
-               
 
0.426 * 
                          
BW90 
              
0.320 n.s 
              
0.251 n.s 
              
0.284 n.s 
 
- 
n.s. Correlation was not significant, **Correlation is significant at the 0.01 level, *Correlation is 
significant at the 0.05 level 
 
 
Conclusions 
 
The evaluation of the effect of genotype on growth showed that this factor 
have a significant effect on the growth traits under study. Sex of lamb had a 
significant effect at birth and very significant effect at 30 days, but had no 
significant effect on weight at 60 (BW60)  and 90 (BW90) days.Type of birth has 
significant effect on the body weight from birth to weaning and the highest body 
weights were recorded in singles. Phenotypic correlations indicated a positive and 
very highly significant effect on the growth traits. Genetic correlations were less 
and not significant between all observed ages of lambs. 
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Rezime 
 
 Važniji fenotipski i genetski trendovi osobina porasta jagnjadi su ispitivani. 
Istraživanje je obuhvatilo jaganjce dveju lokalnih rasa ovaca: Lipska (LP) i 
Svrliška (SV). Sva jagnjad su merena prvi put na rođenju (BVB) i nakon toga 
redovno na  dve nedelje. Na osnovu rezultata merenja telesne težine (BW) su 
prilagođene prosečnoj starosti 30 (BW30), 60 (BW60) i 90 dana (BW90). Rezultati 
uticaja genotipa na rast su pokazali vrlo značajan uticaj. Pol jagnjadi ima značajan 
efekat na rođenju i veoma značajan efekat sa 30 dana, ali nije imao značajan uticaj 
na masu sa  60 (BW60) i 90 (BW90) dana. Tip rođenja ima značajan uticaj na 
telesnu masu od rođenja do zalučenja, a veće mase su zabeležene kod jedinaca. 
Fenotipske korelacije su pozitivne i vrlo visoko značajne između osobinaprirasta. 
Genetske korelacija bile su značajne, ali ne i između svih posmatranih perioda 
uzrasta jagnjadi. 
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